Cement is a material that has been used for 7000 years or more, and its longevity is shown by, for example, the Pantheon and Colosseum built in Rome between 80 and 128 AD (Naus, 2007) . Naturally then, mankind, in the modern need for energy in general and nuclear energy in particular, has once again turned to cement and concrete both to safely encapsulate a nuclear reactor and as a storage mechanism for the long-term containment of the radioactive waste products so produced (http://www.nukemgroup.com/fileadmin/ pdf/Brochure_Cementation_Juni_2007.pdf). Cement and concrete do, however, show problems of 'wear and tear', for example, due to repeated cycles of weathering involving water getting into cracks in the concrete or cement and then freezing and thawing. There are also biological causes of degradation (see Naus, 2007) . A particularly favoured modern day material is 'ordinary Portland cement', discovered in 1824.
wavelength, significant sample thickness and/or large sample inhomogeneities cause the SMFP not to be insignificantly small in comparison to the sample thickness. Then the singlescattering approximation would no longer be valid. Fig. 1(c) depicts the SANS profiles for two samples of different thicknesses, which were the same as far as the chemical composition was concerned. It is evident from the figure that the scattering profile of the 4 mm-thick cement specimen was significantly broader than that of the 2 mm-thick specimen. This is the key signature of the presence of the multiple-scattering phenomenon and had to be taken into account in the data interpretation.
The results are important as they revealed a significant alteration of the mesoscopic structure in hydrated ordinary Portland cement due to the addition of the cerium waste. The degree of cement hydration did not remain homogeneous and the hydration process was hindered because of the presence of corrosion products, which reduced the homogeneity. Two sizes of pores were revealed. The size of the larger pores increased by 22% with the maximum loading (25 g l
À1
) of waste investigated in comparison to the pore size of the virgin cement matrix (see Fig. 1d ). Furthermore, the neutron scattering data revealed that the hydrated cement possessed a non-Euclidean fractal morphology, which became more branched with increased radioactive waste loading (see Fig. 1d ). This fractal effect is expected to worsen (i.e. increase) the cement leaching rate property, clearly undesirable in radioactive waste management. Overall, this study suggests that cerium waste loading into a cement matrix should not exceed a concentration of 15 g l À1 of corrosion product, otherwise the incarceration technique may not provide the essential physical isolation of the nuclear corrosion products.
In summary, the work of Das and co-workers has tackled an important modern day challenge for the nuclear energy industry and used cutting edge, modern day, analytical techniques of neutron scattering and transmission electron microscopy as well as mercury intrusion porosimetry. The work is likely to be of wide interest and high impact. 
